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(54) rMAPAB/ll4MECKA« AOPHHPYIOIMAH 
TO/IOBKA 

(57) H3o6peTeHMe othocmtca k He<t>Teflo6yea- 
K)iuewi npoM-cTM m npeAHaaHaMeHo 6ype- 
Hun m 3Kcn/iyaTannn boahhux. HecJmiHwx m 
ra30Bbix CKBaxuH. Ue/ib - noBwuieHne 34><t>eK- 

TM8H0CTH pa60Tb* fMApd Bfl WHeCXOM AOpHMpyK)- 

iijeti ro/iOBKM 3d cMeT oOecneneHMii 
CTa6n/in3auMM no/ioweHna noABUKHux cexTO- 
poB bo BpeMA pa6oTU. An* aroro BepxHHw u 



HMJKHMM TOPUW nOABWWHblX CeXTOpOB BbiriO/1- 

HeHw b npoAO/ibHOM ceseHUM rHApaa/mMecxoti 
AOpHnpyK>mew ro/iOBKM c oxpyr/ieHneM no pa- 
A^ycy. pdBHOMy no/ioawHe aahhw noABHWHo- 
ro cexTopa b npoAO/ibHOM ceHenmi c uemrpOM 
b paBHoyAaneHHoft OT sepxHero m HnwHero 

TOpUOB CeKTOpa T04KC MaKCUMaHbHWM Awa- 

MSTp b nonepeMHOM ceneHww paOonert nosep- 

XHOCTM CeKTOpOB BblflO/lHGH H3 p3CCTOflHMM . 

onpeAe/iweMOM no MareMaTtmecxow <p-ne. ot 
oepxHux topuob cexTopoB. riocneAHne b pa6o- 
neM no/io>xeHHn nepeMemaKUC* 6e3 nepexo- 
cob. mto co3AaeT HawBwroflHefiuJMe ycnoBWH 
pa6oTbi cexTopoB w ynpyrow Tpy6MatOM Awa(J>- 
parMbi. yMeHbiuaeT ocesbie m paAMa/ibHue na- 
rpy3KM Ha Aeiann to/iobkm m HKT. Ha kotopwx 
cnycxaeTcn ro/ioaxa. m noBwiuaeT xanecTBO . 
pacwupaeMoro n/iacTwpa b o6c3ahoi4 Tpy6e. 
Bbino/ineHne Topuoa cexTOpOB no paAnycy nc- 
K/iK)MaeT aaxnuHMBaHMe m o6pa3oaaHne xo/ib- 
ueBOro 3a3opa Me*Ay cexTopaMM vs 4>/iaHLteM 
b CAysae noBopota cextopoB. 3 wn. 



is 



M3o6peTeHneoTHOCMTC» x He4)TeAo6wsa- 

KJlUeM npOMb4LUA6HHOCTii, 8 H3CTHOCTM K 6ype~ 
HMK) M 3XCnnyaTaUMM BOA*HbJX, He<J)TflHblX M 

raao.Bbix CKBaxcuH aa» ycTaHoaxM nepexpuBa- 
Tenefi b cxaaxuHax c ue/ibK) BoccTanoB/ieHMH 

repMSTMMHOCTM 06C3AHWX KO/IOHH. 

Ue/ibK) M3o6peTeHna siB/werca noabiuje- 
Hue 3(()<t>eKTMBH0CTii pa6oTbi ruApaennMecKOM 
AopHMpyioiueA roAOBKM 3a CMeT o6ecneMeHMA 

CTa6n/)M3aUMM nOAO^CeHMfl nOABM)KHUX cexTo- 
POB BQ BpGMR pa60Tbl. 

Ha 4>nr. 1 cxeMaTMSHO npeACTas/ieHa tma- 
paB/iMMecxafl AopHwpyiomafl ro/ioaxa. nonepen- 
Hbift pa3pe3: Ha <t>w\ 2 - to *ce. c noBepHyruMw 
cexropaMM b pa60MeM noAO)xeMiiii; Ha c|>nr. 3 - 
cxeMa cma. AeHCTByiomux Ha cexTop. 



rnApaBAMMecKa» AopHnpyioiMafi ro/iOBxa 
MMeeT no/iyto ujTanry 1. Ha KOTOpyio OASTa 
ynpyraw Tpy6MdTas« A^a^parMa 3. MeacAy 
<t>A3HuaMM 2 noMeiMeHbi noABuxHbie CGKTopa 
4. BepxHMM m HMXHMti Topubi cexTopos. npvi- 
/lerawtune x 4>/iaHqaM. BbinoAHeHbi b npoAOAb- 
hom ceMeHUM AopHMpyiomew ronoBKM co 
cxpyrneHweM no paA^ycy. paBHOMy noAOBMHe 
A/iMHbi cexTopa a npoAO/ibHOM nnocxocTM c 
ueHTpOM b paBHOyAaneHHOM ot BepxHero m 
HuxHero topmob noABuxnoro cexTopa Tonxe. 
a MaxcuMa/ibHbiw AnaMeTp b nonepeMHOM ce- 
hghhh ruApaB/innecKO^ AOpHupytoujeM rono- 
bkm pa6oneM noeepxMocTM cexTopos. 
xoHTaxTupyioiuePi c pacuinp»eMWM nnacTbi- 
peM. aunoAHeH na paccTORHnw X ot aepxHwx 

TOPMOB OOABMXHblX cexTopoB B npOAO/lbHOM 
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ceMeMMM nocneAHHx. onpe/^eMHaMOM d coot- 

BeTCTBUM CO C/ieflyiOliieM 33BMCMMOCTbK>: 

X=^p-H(0,3 + sln/?), 
rae L - Annua noABM*Horo ceKTopa b npo- 

AO/lbHOM n/lOCKOCTM,' 

H - paccTOHHwe Me*AY npaMOfi, napa/i- 
ne/ibHOw npoAO/tbHOM ocm xopnyca, npoxoA*- 
mefl nepea paeHoyAaneHHyK) ot aepxHero m 

HMXMero TOPUOB nOABMXHOrO CCKTOpa TOMXy. 
M TOMXOM nOABVDKHOrO CeXTOpa, M3XCMM3/lbHO 

yaaneHHoA ot npoAonbHOM ocm xopnyca; 

/?- yroii Hatcnona ic npoAonbHOM ocm tma* 
pdBiiMMecKoA AOpHMpyjomew ro/iOBXM pa6oHeft 
nooepxMocTM nOAB«>KHoro ceKTopa. 

K noaepxHOCTM, npiineratoiMeA x Awa<J>- 
parMe, xa*Aoro BToporo noABM>KHoro cexTops 
npwcoeAMHeHu MeiannmecKwe niiacTMHbi 5. K 
n/iacTMHdM co CTopOHu AM3<t>p3rMu npwcoe- 
AMHeHu npoioiaAKM 6 M3 n/>OTHOM tx3hm Tax. 
hto xpa* tk3hm BbtcTynatOT 3a kd3« nnacTHH 5. 

flpM C03A3HMM A3B/16HMJI B yCTpOMCTBe., 

Tpy6MdTa» AMa4>parM3 3 pacwMpaeTca m pa3- 
ABwraeT cexTopti 4 ao ynopa nepea n/iacTbipb 
8 b peMOHTVipyeMyio Tpy6y 7. HpM 3tom o6pa- 

3yK)U4MMCfl Me*Ay CBKTOpSMM 6OXOBOM 3330P 

nepeicpbiBaeTcs BMCTy naioinHMW nacniMw 
n/iacTMH 5, KOTOpbte npnxnMa»OTCfl Awa^par- 
mom k onopHbiM noaepxHOCTWM cMexHwx cex- 
Topos, a Kpaq npOKnaAOK noArw6a»OTC». 
3axpbiBan ocTaBinnecji aasopu no xpastM nna- 
ctmh. ripw npoT^rneaHviM roiiOBxn Meoea nna- 
CTbipb cexTopw 4 Bee BpeMn odaiOTCR 
napa/ine/ibHbiMM ocm to/iobkh. Dpw aaxoAe 
(mjim BbixoA6) ronoBKM b n/iacTwpb 8 cexTopa 

H3K/10H*K)TCfl no OTHOUJ6HMIO K OCM fO/IOBKM. 

npn 3T0M MAeT To/ibxo nepepscnpeAeneHwe 
x/iwHOBoro TopuoBoro 3a3opa y c AByxcTopOH- 
Hero Ha OAHoexopoHHMH 2y M aicc* ho o6pa3oaa- 

HUfl CKB03HOrO KOAbUeBOfO 3330P3 MOKAY 

4>naHneM 2 m cexropaMw 4 hc nponcxoAMT. a 
K/inHOBwe 333opbi 3ano/iHflK)TC5t npox/iaAxa- 
mm M3 tk3hm, Buno/iMeHMe pa6oHeM noBepx- 

MOCTM. KOHT3KTMpyK)lUeM C p3CUJMp«eMWM 

nnacTwpeM noABMKHbix cexropoB co CMeme- 
HHeM MaKCMMa/ibHoro AuaMeTpa. npHBOA^T K 



mx napa/i/ie/ibHOMy nepeMeu4eHHK) a pa6oneM 
no/iojxeHMM 6e3 nepexocoa, mo co3AaeT h3m- 
BbiroAHeMQjue yc/iOBMA pa6oTw a** cexTOpos 
m ynpyroM Tpy6M3TOM AMa^parMw, yMeHbtuaeT 

5 oceBbie m paAna/tbHbte Harpy3XM Ha Ada/in 
ronoBXM w H3COCHo-xoMnpeccopHbie Tpy6u, 
Ha KOTopux cnycxaeTCn ronoaxa. m noBbiiuaeT 
KanecTBO npM/ieraHM* pacuuipfleMoro n/iacTw- 
pa x o6caAHOw Tpy6e. 

10 BbinoiHeHMe topuob cexTopos no paAMy- 

Cy MCKSIIOMaeT 33X/1MHMBaHMe M 06p330B3HMe 

xonbuesoro 333ops MexAy cexropaMM m 4>/taH- 
ueM b c/iy^ae nosopora cexTopos, 
O o p m y n a M3o6peTeHMR 
15 rMAPSB/iMMecxan AopHMpyiotiiaa ro/)OBX^ 
no 3B7. cb. 641070. OT/iMMa»ina»cp 

TeM.MTO. C tje/lbtO nOBWUJeHM« 3(^<t>6KTMBHOCTM 

pa6oTw TMApaB/iMHecxoM AopHHpyuujeM ro/io- 
bkm 33 csei o6ecneMeHMfl ct36m/)M33umm no/io- 

20 JKeHMff nOABMXCHblX CeKTOpOB BO BpeMfl 
pa60TU. BepXHMM M MVDKHMM TOpUbf nOABMX* 

' Hux cexTopoB Bbino/ineHbi b npoAonbHOM ce- 
mchmm rMApaanMMecxoM AopHMpyxxuew ronoBXM co 
CKpyr/ieHweM no paAnycy, paBHOMy nonOBMHe ahm - 
25 Hbt noABM*Horo cexTopa a ynoMAHyrroM cene- 

HMM C UeHTpOM B pa BHOyAB/ieMHOfl OT 

BepxHero m MMxcnero topuob noABMXHoro cex- 
Topa TOMxe» a MSKCMManbMUM amsmctp b none- 
peMHOM ceneHMM pa6oMeM noBe pxhoctm 
30 noABMXHbix cexTopos BwnoAHeH Ha paccTon* 
hmm X or eepxHMx topmob noABM^HMX cexTO- 
poa. onpeAenneMOM b cootbctctbmm co 
c/ieAyiomeM 3aBMCMMocrbio: 

35 X«^=-H(0.3+3ln/f). 

rAe L - A^MHa nOABM^CHoro cexTopa b npo- 
AonbHOM n/tocxocTM: 
40 H - pscCTOAHMe Me^Ay np«MOM 4 napan- 
nenbHOM npoAonbHOM ocm xopnyca, npoxoA*~ 
meM Mepe3 psBHoyAaneHHyx) ot BepxHero m 
HwxHero topuob noABMMHoro cexTopa TOMxy. 

M TOMKOM nOABMXHOrO CeXTOpa. M3XCMMd/lbH0 

45 yAa/ieHHOM ot npoAO/ibHOM ocm xopnyca; 

fi- yron H3K/10H3 x npoAonbHOM ocm tma- 
paBHMHCCxoM AopHMpyiotAePi ronoBKM pa6oseM 
noBepxHOCTM noABMKHoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = Y~H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = — -tf(0.3 + sinp) , 
6 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



yi = 2ymax 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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